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FUNCTION: . ,
IN THE HIGH POWER S~EAND MODRES PEOVIDES 1oW NOISE AMDISTTOAMTAN A TR
UPLINK SIGNAL. ALSQO PROVIDES THE DIPLEYING FUNCTION FOR THE DOWNLINE
SZGNAL. 2 TRANSFEIR SWITCHES PROVIDE INTERNAL ROUTTHE OF THT URLINE
SIGNAL FROM EITHER DIPLEXER (FREQ HI & FRTQ LO) THROUGH THE SELICTED
AMPLIFITR TO EITHER OF 2 TRANSPONDER RECEIVER PORTS. ANOTHER TRANSFER

2

]

el

SWITCH PROVILES INTERNAL ROUTING OF THE DOWNLINK SIGHAL FROM EITHER oF

INPUT PORTS TO EITHER DIDLENER. B3IV74A7.
FAILURE MODE:
LOSS OF ALL UPLINK OR ALL COWKLINK PATHS. TRANSFTR SWITCT FAILS OPEN
(STUCR IN MID-£OSITION) .
CROSE(S) = .
CONTAMINATION, MECHANICAL SHOCK, MISEANDLING, VISRATICN, TEMEERATURS,
PIECE=FART STRUCTURAL FAILURT. :

EFFECT(5) OM:
(&) SUESISTEM (B) INTERFACES (C)MISSION (D)CREW/VEHICLE

{3,B) LOSS OF UPLINK CR DOWNLINK IN THE HIGH POWER PM MCDES.

(C) POSSIBLE LOSS QF PRIME MISSION ORTSCTIVES DUE TO LOSS OF TBES
COMMUONTCATIONS .

() Ko EFFECT.
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DISPOSITION & RATIONALE:
(A) DESIGN (B)TEST (C)INSPECTION (D}FATLURE HISTORY (E}CDPERATIONAL USE

(&) DESIGN
TS S-2AND PREAMFLITIER UNIT IS ENVIRCNMENTRLLY SEALED, INIRT 22
TILLEYD. TEE DESIGH I3 INTERNAZLLY RZOUNDANT EXCI®FT FOR 3 RF CCAXIAL
SWITCHES. THESE SWITCHZS AND THE RF PRE AMP ASSIMBLY ARE ASSQCIATE
WITH THE PM SYSTEM WHICH PRCVZDES THE CRITISALITY 2 {TDRS) FUNCTION,
ALL PARTS ARE SZIZCTID FROM MF=-0004=40Q ($DPPL) WITH ADEQUATE DERATING OR
EVALUATED FOR COMPLIANCE WITH DERATING. THZ RF SWITCHES USED ARS
REFRESENTAIIVE OF TEE MANUFACTURER'S STANDARD FRODUCT LINE WHEISH HAS
BEEW USED IN NUMERODS MILITARY AND SPACE APPLICATIONS. THIS
APPLICATION IS5 LOW STRESS IN THAT THE RF POWER IS REMOVED PRIAR Tr
SWITCHING, FOR THE RF SWITCHEIS, THE SUFPEESSION DIGDES ARE SELICTED
TROM MP-Q004=-400 (QPPL), WHEICH CALLS FoR JANTYV LEVEL, AND HAVE ADIQTATE
DERATING TFACTORS ©F AT LEAST 50 PZRCENT - ALL NCN~OPPL IARTS ARE
EVALUATED POR COMPFLIANCT WITE QPEL DERATING REQUIRTMENTS. ALL 2 BT
SWITCHES ARE HICH RILIABILITY AND QUALITITD 3Y TESTS. THZ 53 Urce-
FOWER RF SWITCH WAS SUZJZCTED 70 AIL REQUIRED QUALSFICATION TDSTE IN
AWGITZON TO QUALIFICATION TESTS FERFORMED IN OTHER $DACT PROGRAMS.
(£.G., NAVSTAR, CLASSIFIZD FROJECT (SANDERS.)

(B} T=EsST
PERFCORMED BY RIT. — ATP REF. MNO. 557545 REV. R. ACCETIPTANCT TESTING OF
ALL UNIIE INCLUDES EXAMINWATYON OF PRODUCT, AVT, ATT, LEAK AND FUNCTIONAL
TZETE. : :

ACCIPTANCT VIBRATICON TEST (AVT) = BANDOM VISRATICN IN I ORTHO-AXES -
SPECTRAL DENSITY 20 TC 80 HZ, INCREASTNG AT IDE/OCTAVE TQO 0.04 & SQ/HZ
A BQ =ZZ. 80 TOC 350 HZ CONWNSTANT AT U.04 G 5Q/HI. 350 TC 2000 HI
SJECREIASING AT 3 DE/OCTAVE FROM 0.04 G SO/HZ AT 250 HI.

ACCEZPTANCE THERMAT: TEST (ATT) - CYZLED FROM 70 (%% =D 20 DEG ¥ SASTFLATE
TO 160 (123 DEG F 3SASEPLATE), TC O (36 DS F BASESLATE) To 130, T2 70
DEG F = THERMAL RATE SHALL NOT EXCEED (4 DEG F)/MINUTE OR NO LSS5 TEHAN (2
DEG F) /MINUTE.

LEAR TEST - PER SE-G~D020 SECTION 3.

QUALZTFICATION TESTING INCLUDED: INPUT POWER, EMC, QATT, QAVT, RANDOM
VIBRATION (FLIGHT), LZARAGEZ, OPERATIONAL LIFS, THERMAL VACUTH, S5HOCK
(DESTGN) AKD FONCTIONAL.

EMI AND EMC - PER MFO004=-002 CLASS IA. QAVT —~ SaMT AS AVT IN THE 3
ORTHC=-AXES, EUT DURATION IS S TIMES GREATER @ 0.D87 G SQ/HZ.

THERMAL VACTUM TEST - CHAMBER AIR € 80 DEG & PRESSURE REDUCID FROM
AMBIENT TO B.0 PSIA AT A RATE COF 0.135 PSIA/MINUTE. THIS LEVEL
MAINTAINED FOR 2 HOURS ANMND RETURNED TQ AMBIENT AT A RATT OF 8.0 F3TIA/
MINUTZ. . .

CERTIFICATION BY ANALYSIS WAS DONE FOR ACCILERATION, CABIN ATMOSRHIRE,
QZONE, FUNGUS, PRESSURE AND SHOCE (CRASH SAFETY). INTEGRATED AND
SUBSYSTEM VERIFICATICN WAS PERFORMED AT PALMDALE, ESC, AND IN-TLIGHT.
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THE HIGH-POWZIR RF TEANSFER SWITCH (S3) ACCEDTANCE TESTING INCLUDZS -
EXAMINATION OF PRODUCT, FUNCTIONAL, TEZRMAL SHGCYX (5 CYCOLTS ~ =100 DEZ O
TO =23 DEG C), ACCEPTANCE VIERATION TEST (AVT 20 TO 2000 HZ @ 3<.4 G
RMS} . RUM-IN TEST (500 CYQLES AT +100 DEG £ ANT 500 CYCLES AT -25 DES €.
FTINAL FUNCTIONAL AND LEAKAGE ON J1 AND J4 CORNSCOTARS .

THZ HIGH=~FPOWER RF TRANSFIZR SWITCH (S3) QUATI®ICATION TEST INCLUDES -
THERMAL (=65 DEG C TO +125 DEG &, § CYCLIS}, VIBRATION (SINT AND RANDCHY,
SHOCK (NON-OFERRTIONAL = 50 G, 11 MSEC SIX ADELICATION/ANIS AND
CPERATICNAL = 10 G FEAX TOR 300 MSEC, TEW APPLICATIONS/AXIS, EMC/RET AND
GPZRATING LIFE (50,000 CYCLES I.E., 100,200 OPTRATIONS). '

TN ADDITION A DELTA QUALIFICATION TEST FOR 300 WATTS S5~-3AND CONTINTOLS
WAVE WAS PERFORMED FOR AIL WITH A MAXIMINM ALLOWED ATTEINGATION OF 0.17 C=2.
THE QUALIF_CATION TEST RESULTS ART DOCUMENTED IN TRANSSS'S OTR 1573 PoR
SANDERS SPECIFICATION BIE-1000 WITH TRANSCD'S AMTNOMENT TC ATL,

THE ACCEPIANCE TEST IS PERFORMED IN COMPLIANCE WITH AL AUTOMATE
PROCEDURE "SPECIFICATION FOR SWITCHE RF, CoAXTAL, HT-DOWER" 04732
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GROUND TTRNAROUND TEST ~ COMMAND AND DATA ACCEIPTANCE VERTTICATION. ALSO,
POWER AMP QUTPUT STDN HI MEASURTMENT. PERFOMMED ZVERY FLIGHT.

(C) INEPECTION

RECEIVING INSPECTION

RZCEIVING INSPECTION VERIFIES AT INCOMING DARTS AND MATIRIALS, INCoUSING
PERFCRMANCE OF VISUAL AND DIMENSIONAL EXAMINATIONS, CIRTIF-CATICN
RECORDS AND TEST REPORTS ARE MAINTAINED CZRTIFYING MATERTAIS AND PHYSIZAL
FROPERTIES.

CONLAMINATICON CUNTROL :

SUALITY CONTROL (QC) VERIFIES THAT REQUTIRSD PROCIDURES AND SHOD FRACTICES
IRE UTILIZED FOR CONTAMINATION CCKTROL. FOR TEE DAL TRIPLEXEIR ASSEMEBLY &
CLASS 100 LAMINAR FLOW BENCH LOCATED WITHIN A CL2SS 100,090 CLEAW RCOM T2
UsSED. :

ASSEMBLY /INSTALIATION
DETATIIED INSPECTION PERFORMED ON ALL ASSEMBLIES AND DETATL PARTS PRICR To
NZZT ASSEZMBLY.

CRITTICAT PROCESSES . )

ALL CRITICAL PROCESSES AMND CERTIFICATION ARE MONITORED AND VERITTID 7Y
QC. FOR TEE DUAL TRIPLEXZR ASSEMBLY, SCOLDERING PER NASA CERTICICRETION IS
VERIFIED: PLATING FROCESSES PERFORMEDR AT THE SUE-TIER LEVEL ARE VERIFIED
THROUGH PERIODIC SURVEILLANCE AND AT RECEIVING INSEECTTON.

TESTIRG
ALL PARTS OF THE ATPF ARE ORBSERVED AND VERIFIZD BY qc.

HANDLING/PACKACING

IN-FROCESS OPERATIONS ARE VERIFIED BY QU TO PROTECT PARTS AND FRECLUDE
MISHANDIING. PARTS PACKAGING 1S5 VERITIED &Y INSPICTION T APPLICABLE
REQUIREMENTS.
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EAHNDLING/FACFAGING (CONT'D)
CONTFOLS TQ PREVENT ELECTRCSTATIC DISCHARGE ARE VERIFIED FOR THE DULL
TRIPLIXER ASSEMELY.

(D) PAILIRE HISTORY

-HIRE IS ONE FATIURE THAT QCCURRED DURING ACCEPTANCE TTSTING THAT I3
AFPLTCABLE TO THIS FAILURE MCDE.

FAILURE ADGTC4 TOQOK PLACE DURING ACCEPTANGCT VIERATYOM TEST ATTZR RIZATS
FOR A& PRICR FATIURE; INSERTION LOSS JUMPED BETWEEN 1 AND 3 DB DUR ™3 RF
SWITCH #3 (S/N ll0). THE SWITCH WaAS DAMAGED FRUM AN OUT-OF-SEQUENCE
BRAZING QPERATICON DURING MANUTAQTIURING, CAUSING THEE CILAPPER ASSEMALY: TO
FRIL. THIS FAILURE WAS UNICQUZ TOD THIS SWITCH, NEVERTHELESS, T==
MANUFACTURING PIRSONNEL WERE CAUTYICNED T ADHESE TC ASSTMZLY TaSHNIGUZS.
NO FURTEER INSTANCES HAVE UCCURRED.

{E} OPERATICHAL USE .
HOo CRIW CORRECTIVE ACTION AVAILAFIF TA RECIVER S=-3AND TOES
COMMUNICATIONS. STDN-LQ/S5SGLS MAY BE USED TO COMMUNICATE WITH THE CROUND
STATION.

05-2G-10



